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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable high-density 
recording by forming a phase transition type optical 
recording layer with Gey(Sb^Te^ ^)^ ^ compsn. and ^15nm 

and 230nm thickness and forming an upper protective 
layer to between ^lOnm and 230nm thickness. 

SOLUTION: The compsn. of the GeSbTe ternary alloy 
thin film is obtd. by using a compsn. near Sb-^^Te^^ 

eutectic compsn. as the base material and adding Ge as 
shown in the figure. If the film thickness of the upper 
protective layer is larger than 30nm, the period when heat 
in the recording layer reaches a reflection layer increases 
and the heat radiation effect of the reflection layer is not 
effectively obtd. Namely, the reflection layer acts as a 
pump to pump the heat, while the upper protective layer 
is regarded as a pipe to conduct the heat flow to the 
pump. If the protective layer is thick, it means the pipe is 
long. This is not effective although the pump has high 
performance (although the reflection layer has high 
thermal conductivity). 
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(57) i^m] ^ 

^L. mQ^i\:M%^mm<r>Um^G e , (Sb.Te 
,_x) (fcfcL. 0. 60^x^0. 85> 0. 0 
1 ^ y S 0 . 2 0) -eJS^JjS 1 5 n m£t± 3 0 n m« 
^_h^«^S®J?;?A*s 1 0 n m&.±. 3 0 n mlJlT^ 

tr^M*^ ^ Jfc t) 5 0 n mjy.± 5 0 0 n miJlTt?*. 
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[ii*fFif*<0®ial 

1 1 mm±i^. 'p^£< t hT^i^mm. 
mi^. m^mm^w.mim<om^i^Ge, (sb.Te 

i_x) (fofc'L. 0. 60^x^0. 85. 0. 0 
l^ygO. 2 0) -ejP^jJS 1 5 nmJiJUi3 0 nmiJt 
T, ^±^^mm<Dmy^t^ l O nmW-hS 0 nmJJCT, 

tf^M*^ lb ''i !9 il^iSS 5 0 n m&L± 5 0 0 n m jJ^T-efc 

i^3Sa!lm/s«Jl7m/siy.T^C*3V^r. 

■v-i^Hg|55r?i^^i-S^(c»#S«-^-^'^f|5Sr 1 0 0■:^ 
S$ n T (n 2 JJUb(DM^)0-r— ^i'gpSrJ^^Ki-^^tC 

/SaT. • • • a.T, &.T}:.\.XX^—^—.'<V — 

2^ i ^m- l(;l*5V^T^*al^0,i: 

b2*-C®|imd»e>;^i.5/^5p<— iJ'^; *»oSt(|Bn(D 
S/J^fiSSr n.i„t LT n,d„— k S 1 , m=n — k, ai 

+ /3,+ +a.+ ^.= n- j L;rct#. 

Pw>Pe. 0<Pb^O. 5Pe (fcf£U /S.T(C 
*3V^T^10<Pb^P e tJfef) ^•S) "CfeS ^1 1 Sr4#St 

[ft^9 2] 0. 65^x^0. 75, 0. 02^y 
^0. 1 5-efot). i»5t*2m/setJi7m/seiT-e 

[M*^5l ^S^tiiai^^sSb.Te,-. (fcfcL. 
0. S^w^O. 5) -efcSr i:Sr#®t-r5ff*«4 



(2) 10-112028 

2 

[ft 6 1 ^^iti&mm \z.mm vxm^miEm ^wt 

^>«?iaS*fcf*ifc-^/J5 1 0 0 O'CjiiJicD^/Vny 

to 0 0 11 
to 0 0 2J 

to 0 0 31 bTtt#,m*fcli#.^Sr-&ti' 

to 0 0 41 tB^'ft:M(4ffi«ibtti«-csW^*fc 

to 0 0 51 mmtmm:^^icm\^^hi%^mmmunt 

Ge-Te^, Ge-Te-Sb^, In-Sb 
-Te^, Ge-Sn-Te^, Ag-In-Sb-T 

50 h-^m^£^mitmm:^^-t^i-i.. f^m^m<omm 
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[0 0 0 61 r<^J^^, a s - d e p oil^^(tr^/v:7 

[00 0 7] 10 

Phys. Lett., vol. 49(1986) , p502^) o 
[0 0 0 8] Ge S bT e S^^^fC^S bfcJ^ 

$>5(t4xar*t>. Sb.Te,-, (0. 5 8<x<0, 7 
^tg-Cfc^:i^;5»5^S#fFS5 0 1 5 5 4 8-^{;i*5V^T 
[0 0 0 9] S b7oT e3QtC|S3 5c*. e ^Mx. 

tcm^^m^'^t^9cimt vxi^^m^i- 11568 

5 . #PB¥ 1-251342. #IS5p 1 -3 0 3 6 4 
3. #PB¥4-2 8 5 8 7#^^^^;5»5Wibtt'5o b 

m^mi.x\:3:^mmz.t^nxo:fmMnti::^^<>tio m^. 30 

^^^oiB^ii Kigali: ^ -fr^*0»i^kSf^;^5 gg^-t^fc 5 

[0 0 10] rcDfdi^. mmit<Dmsj^^^mmit^mm 

tm^^m-thnTL^^X^^fz. (#5B¥2-2 4 3 3 8 
8. mm^2-2A 3 3 8 9. #18^2-2 4 3 3 9 
0. mm^2-2 5 5 3 7 8. #MBS6 3-2 2 8 4 3 
3. 4#MBg6 1 -8 9 8 8 9#-^<^iffi. Jpn. J. A 
ppl. Phys.. vol. 69(1991), p2849) o 40 

[0 0 11] ^Jx.«GeSbTe 3 7r^^(:loV^X^*. 
55^. GeTe-SbaTe aJSM 2 7C^^3fi{f ^^O^ 

1 9 9 i^j: l9fe^w«^^^Tv^^. rta^^fb^^^^y 

[0 0 1 2] Wmit(Of^^ShT et^h 
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^D^8^fB^k(^SSft*fc5t>O<^-^^0M^rB<bb-C 

[0013] ^ e>(c:icD*f0m^3fi{^-eG e <^?^*Pbfc 
«-)|Sf(cotfFffibfci:r^. S bTe*fs3fi^f(^Ge S 

^»93^b;;e--/^-^>r ^^-*3v^T>^t<^e>^^Tv^ 

^GeTe-SbsTe 2 Tt^^jS^f 0«-)|SF J: 19 
>fb;05^=feV\ fc6V^^i, ^glBi^bfc^#cO-e— >^ 

[0 0 14] ^S^bma;^5S b7oTe3o2 5c*ffi 

fCo b;0^b;^e;$5e>. S b T e^^jfi^OG e S b T e 3 

2. 8m/s(0±5 0%SSb;^^iE1t^ce;^— ^-r h 

[0 0 15] 

m^m(OU^ib^Ge, (S b.T ei^x) ^ (/::f::b. 
0. 60^x^0. 85. 0. Ol^y^O. 2 0) "C 
m^t^ 1 5 nm«Jt3 0 nm^T. ^AM^mm<Dm^ 
1 0 nmW±3 0 nme^T. ^SW^^i'^Au. Ag. 

0 nmi^_b5 0 0 nm«T-Cfc»9. ISM* 1 m/ s 
7m/si^T{-*3V^r. U—^—^^U-'^^XJy^mm 

^SrM*rb. S^nT(n(*2i^;^Ji<0^m)<0-e-:5^^^Ji^ 

iT. asT. • • a.T^b. ;^^o^^>f T><^>'^r7 — 
P b SrR]Jp-r^»3M^ i3 iT. i32T. • • i3.T^ 
bT. I/— f-V-^!7-<DfcJ?><Z>Rl;t)PfflraSrJlH^fCa,T. 
/3iT. QJsT. iSaT. • • • a»T. i3.TtbT 

^ i ^m-l(;l:^3V^X^^ai^^,^ b. kSrO;0^e>2^ 

f)^hfi:^^<y^—^ t b. ;0^oftJlEn (Oft/Hi: ^Irn. in 
^bTn„in— k^l. m=n — k. ai+^jH-* • • 
• •+a.+ i3.= n-j i:bfct^. Pw>Pe. 0< 
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PbSO. 5Pe (titcV. ^.T{C*5V^T^40<P b 
[0 0 16] 

com^®ffl5r|ji?^f Sm-e^^S. ^^m<^G e S b T e 

1 (r>tm<G e Sr^i)Dbfcfc©t?feSo 
10 0 1 7] *|B^;^)iS|•^fflV^S*:*;(DflJ^tt. 

[0 0 181 ■r^£i:>h^(Dmmm\t^^^m:m<om.^x 

0*19. ^^t>[^;<'Kffi$^^TV^•5GeTe-S bjTe, 
[0 0 19] «§oTJ^lH^Sr>felE®^Km;i3S^i-5fc 

S b,T e,ii:^—^t-t^m±X\im:$^mi^S bffit S 
[0 0 2 0] sp^^ffi-^IKiT-— /VLfc#^{c:(4. ti^)- 

ffi-ef4. j®W<DS b;6S-^*nSi:S®@^(;i*-m/J-S 
b^7;^^55S^fft±j-t-5o rcDS b^7:^i?*SifeS^t'fc 

oV>T(4> Hiffl^s Proc. Int. Symp. onOptical Memor 
y. 1991. p73 {C8¥bV^) „ 

[00 2 1] ^^ma. :^mmmm^<o:L 5 htcwm^ 
m-t^^mcm^^^xf£^}h,tc. -t-^itp*,. ±iESbi^ 

ShnT e„27i.^^^xmmh^^t¥^'X-^—i^ 
cOJf^^tt (^^'fkS^iSS 1 0 0- 1 5 0'Ct®< , 
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i i < . i^^B^kMSSr 15 0 

[002 2] /i43, G e (D^iPS^JS 1 il^%*^-C«S!) 
•5c Ge^*PS/i5 2 0il^=-%Sr^x..5 GeTe^© 

10 {t. v'->'<5':S5ii*p-t-5fc«>0*b</£V\ )^t) 

f£^>&^mn-r^ti^. — ^^f*bv^cott. 2m^=-%« 

1 5i^^=-%iy.T-efcSo 
[0 0 2 3] ^%m\z.m-f^%^m\nm.w^mmm^<r>m 
mm\^-. ■mm±\^'pt£< thTU^mm. nm^tmrnm. 

±^^mm. R^m%WLnxf£^. ^mm. le^ 
m. Ktsim\-i.:^y^y^]}>-^mf£i!\z.ii^x'mm^i\^ 

[0 0 2 4] -aE^^it. Iftjgb;*— /^-^'f hi- 

mmit'&mmt>h^:h^mm^m-y^ ^ t bv\ 

Ji, 1 0mmiilT<Dii:;f(^ti-5ii:^5M«bV\ TtC^ISa 
v\ 

[0 0 2 5] fS^aoi^ffttl 5 nmiU±, SOnmiil 
T-CfcSo 1 5 nm*SS-e(i3> h^;;^ h^s^itj };i< 
<. *fc^fBft;a«^sa<. i^*>i)SS|lt/j:5« 3 On 

g. Ca, Sr. Y, La. Ce. Ho. Er. Yb. 
Ti. Zr. Hf. V. Nb. Ta. Zn. Al. S 

i . G e . p b ^(Dm^tm. mim. mm^^c a . m 

S^^l:'^. ^^t:«^. 7 5/-fb«!»tti£j.-f bt-fk^ilr 

[0 0 2 6] ^jgbiE^iiftt^^a-rs t^a^^s-a-i^ 

am-^ bV\ *#:ef|{C{iZ n S^^±!SB!t'ft:ifei:®?'fb 
50 #3. ^-fkife. ^<t:#)^©W^^k-a-fe<0}®-g-1^;dS^(f f>|x 
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nmP±>4S^f*UV\ 5 0 0 n mSr^x.^ t F^SC 

[0 0 2 71 $?*bVN)^®|afi5 0 nmJJiJtS 0 0 n 

-fkiSiiat-S^-rSiliJ© 1 n mSl± 1 0 n mKT<D?H5^J-^s 

;&/p=.^i^^i:-g-!^i;^^?a^*fc«^^;6s 10 0 ox:&. 

[0 0 2 8] >t7/P=i'5^Wt;'^'^t bTti, Mg S. Ca 
S, SrS. B a S/£if(DIIaJl7£^<DSK'fk^-^> Mg 
Se> CaSe^ SrSe. BaSe^i if <DII a Mtc^ 

[0 0 2 91 ¥^^5^'ft:^fe<t•9^i■5^m#:S^fflV^fc» 

V^»l^'l4'ffl-g■!^t bT«. Al, Si. Ge, Y, Z 
r, Ba, Ta, Nb. V. W. Hf. Sc^Li^^l^-f' 
y K©^-fk!^. AK Si, Ge, Ta. B ©^•fk 
!|^. Mg, Ca, Nd, Tb, La <Dmtm. S i , B 

[0 0 3 01 rtve>(D5*>, #^b#)^fflV^5m'g-tCtt, 
^^bf^ fc-g-^p-frrffl V ^fc;^;i5flg^4^JS5fe^ $ ^^^^^ {cfc 

A, ^YbiJ'V^/W, La F3, NdFs, Tb F,. S i C, 
S i ,N4. A 1 NSrlBV^5/55^f * LV\ 
(0 0 3 11 -tiiE2«(^^«®JK4'<D-a-W-»«-^=fi-^t- 
UT 5 0 m o 1 %£^±*5^f * L < , e> {cif 4 L < f4 8 
0 m o 1 %»±-C*5^o r (^■g-'fir^JJS 5 0 m o 1 %SrT 

y^'i[:.-^m(D^mmi^mmi^w<D i o m o i %£i_h, 

9 5 m o 1 %SXT-Am-t LV\ 1 0 m o 1 
^<D#'tt;S5^ff *fc 9 5 m o 1 %^m^^ t 

ift^^i\5l^.m-:k^ <ti:f). U < < , J; iJ 0* L 
< 1 5 m o 1 %KJUi 9 0 m o 1 %liiT-Vh^o 

[0 0 3 21 ir.ti±mmm^^it'^«iio(o^mm\-immi^m 

^#(D 5 m o 1 %&L±^ 9 0 m o 1 Vo&LTtm^ L < , 

i. 9 *f * L < I* 1 0 m o 1 %ti_t-c$>^„ 

0 0 o'Ciil_h<oBl^ttt*^rlE^nlf^^cfflv^5^' 
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lO 0 3 3} -rtniblb. 5 0 nmmS<DB:$-C*^l6 0 0 
n miiUi©)K:S:®«-e1Sm®^^©ma5*5 0 . 0 5 

t;i, ;^^-?;y>5'^^B#(c, At tmmRnxx\tmmt<7:> 

10 [0 0 3 41 r<DJ:5{-> ■K^^^t-S^S e<D^«/5S 

[0 0 3 51 ti-^-e, *PS#:;il*, — <S:(cSJlJKJ5c 
20 ^ffi'l4<0®y5^f>{i2 0 0 nmW_h<;5J?:]^SrlStt.5r 

-fb-g-i^ir^^jaSifcfiia^yJil 0 0 0'C£i_h<7):&/v= 

[0 03 61 <i^f£<ii hummi^rci-im^Biti&mm^m 
30 #® b-r^m^(Dmmf^m t vtcm^ t mmo^^tm 

(003 71 iSPtsfeaa t-hiB® i 5 ^j:^)|sfds«« $n 
-5^3, ^©j^/PfSHfil 0 nm£i_h, 3 0 nm^TJ-PS 

So 

(0 0 3 81 -ha5<S:®SO]^ff>i5 3 0 nmJ:?)JP<?'iS 
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[0 0 3 91 BBWcOS5ftSflSBWC>*^. *9 ±U^m 

m<r>m&mm^hi^m^iv^f>^. ~m^. i o o nm* 
m^f>mw^m^tfj:^o ±gi5^stt;i;&5i onm 

[0 0401 ^ xm^ i.fcmmm^. mmm^xi^ 

2-5 6 74 6 -^{^m. Xm^n, J. Appl. Phys. , Vo 
1.28(1989). suppL28-3, pl23) o fcfcL. 
^(CtoTJi. ^<0^«^f^^^^COG e T e -S b^T 

[0 04 11 s,^mn^M^<Di^^\^mwm^^i^< . 

W^^tt3fe#CD/c:ie>Ta. Ti, Cr. Mo. Mg. 
V, Nb. Z Tm^'PS))UK.XhXV\ #(CAl,Ta 
(0. OKx^O. 10) B^t^tt 

[0 0 4 21 R^m(ommti.x\^. mMm>:^i:<^± 
x\ -r-^Mmm\mvti^^mmmmun(om^^^^ 

[0 0 4 31 ia2|i. ^IB^NP(Ol/-1^*w^-t7-OfiP,|^ 

r:iiy^mm. n\t-^-^M^mmm\z.^\^x^\) ^^-^ 
-^^xhy). 2sx±<DSi^m^t^) {z-^—^M^m 40 
$tv/c^r0a-^-:^sr?^j5Ki-^o mxi^mt 1.x 11 = 7 

nT(0^—^\zm^ir^m^. m=n-k (0^k^2 

iT^L. ffi>!r(0|B^^^/V^(C^iT (fcfcb. 2^i^ 
m- 1 {z^v^x 0i) fj:^mm<0::^':7^</u:^m.mi^>^ 
Hm-t^o :t'7y</i-:^^mx\^0<Ph^0. 5 P e 
^ T ;^ ^< ^7 - ^MJWi-'5c 

[0 0 4 41 -^-^gSr^ttlb/c^tc, :iE^/^ 50 
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nT-r— 5. £ a^+i: i3i(ln- j (j 
(^0^ j ^2/j:^^|^) OJ: 5^-ISS"C#'5t><^^-r 
^o :^^mmm^. rtt^-eCeTe-Sb^Tes^iifit 
2 TH^^^ r*;^ V ^ t> tbT # 7t i; 5 =^^15^^-^ !7 - P w ?i 

^^^mxi^h^i)^^ 3j^t^S^:&^§^fflv^-5::^T^ ^-^y 

[0 0 4 51 m\^^m^ummx\^:^y^<;\^:^m<r:>^<^ 

T;^^^r7 — P bSrO<P b ^0. 5P e/^^J;5(-+^^ 
0<Pb^P e t;^CoT<);V\ /^*3. ^i^^N*!7-P efl 

#^f0«-v-:^^g|5Sr 1 0 o-^y #*^(^flgA^-cs^f0>ft;$ 

-^PS^^P' — . lE®/-<!7 — Pwf^Q;iT;^^-5B#KT*fB^ 
S^^^$-^^(C^^^N'!7— T*fc»9, Pw>Pe-efc 

[0 0 4 61 ms\^. :^^m<r>mm^ytmm^n^fct 

m=2 br5)^#JL. l#g<^|B®:/^/W;^ (lE^^^^ 

— ) . imB(D:ty^</i^:^ (^^-rrx^^y— ) , 2S@ 

«-v->^Sr?f^^£-r^«^-Cfco-C. (a) ai=i3i= 
0. 5-CPb = Pe^Ufc®^t. (b) ai=0i= 
0. 5-ePb^O (^0) tl.tcm'^Xh^o 
[0 04 71 m^S(D^W:t L-C{^. 1 #@ OlS^^-^/P 

p^<D^m:^mm^ri^&m<ommm^M&i^xv^^o 

(a) ■C(i;t-:7-^-</W;5?.EK-C^>P e ;$5flg#^$tt'5/cJ6. 
[0 0 4 81 —;^ (b) X\t,. ;t-:7/^/i.;^Era<OP b;$5 

[0 0 4 91 t^oTias (b) mS:7^n:7r>f /v- 

m,^—^m^hih^ft.}^-^—^mc^\'^x^^^y^-hm 

[0 0 5 01 — GeTe-Sb2Te3^ie(27C^^ 
^X\±. 113 (a) . (b) v^TttcDMffi:;^a:7r>r/^ 
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[0 0 5 11 -rt£t>ib. :^^mm^KhoX:i-7^<;V 
|B^feSV^(**iH^^i»M^l - 3 0 3 6 4 3#<2: 

mmtB^ 1 m/ s ~ 7 m/ s <D$Sffl-e^ffl $ ^X^„ 1 

[0 0 5 2] v'>'^::'ct^<^Sfc*, <}:«?»*b< 
« 2 m/ s ~ 7 m/ s ©ISH-CfeSo ;*:%M<D|E®ffijK 

^* ^„ S b < /ilxtf AJ^^ffi-C^ff a-f-'S Sh^v 

[0 0 5 3] — fES^<D?^*PMS«IE^^«i^Mfi 

PJS bS©^l^;feVNm^!fe;6SS*LV\ Shn 

[00 5 4] f£iS. G e CO^iP{C J: S b /T e J*t4 7 
0/3 0-^tt;fc<. mWt^j:^ShT ei^^^tfs:^^ 
{i6 0/4 0igS^SS*t^i.5<t 5-e*>So t«eoTs S 
b/TeJl^iti LTJie 0/4 OiJl±. 8 5/15« 
TdS04LV\ J;fJ^?*L<J*6 5/3 5iy.±. 7 5/ 
2 5WT'T?fc2)o 

[0 0 5 5] ^?sm(o^mmm-iw.»m^^^^tm.m 
(om^mia-^mm. mm (.mM.&iT) x\-iiufm±(^ 

[0 0 5 6] ^J^tflE^/it LTG e^S baT e^trffl 

vNfc^^fda s - d e p o^m<Dmf¥^+^mm\^f^^ 
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-ft;-C#^^#-e. Ge.oS b«Te«^<DfE^®Oitt# 

[0 0 5 7] r©. ^DffljWSSIi/i^lRltt^JPGeSSr 
^<-t-Sr ii-r— a s -d e p o^^ffico 
10 )K;*SMS'fbU(c< V^JIE© — 3(4. as-depo<DT 

:dSa s-d e p o^^(D|BttS{-«{at A/if^^iVN^ t 

f^S,m(Ox^tcU^x<D^^^mi\:.ti-f-rA,xv^^ if 
[00 5 8] r © J: 5 (ctDfflMfaYbdSffljS-CfcS*^. 

mm^^m-r^m'o. mmLtc-A^h t^^-oxmrnrnm^ 

tztd1b^z.mm^i^v^h<DX^^t^:\/\ mx.\-£. aL^ioo 
30 ^i:>ix^o 

[0 0 5 9] -rfiioib. mm^mit'smi'^^<7:>:^mx 
^^^mmmmmz.t^xi'i^mz.mmti^mx 

x.(i. t^S5®@tB^S{k(c^LTl 0 5>Ol<O^0S9^bB# 

[0 0 6 0] :^^mmh\mti. ^m^t<Dmm^^m^ 

r ©aft t uTtt. i^^n:^mm*^^^mt^£*)^^it 
^mmm<r>a s - d e p o^m(Dmi^i)>f^^iti^mm(D 
[0 0 6 1] :^mm^h<omn^xivi-i. i^&^mmm 

50 u, Ag. Cu> A l^-Ct<tV^>5^ HSf^^ifB^t 
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V\ S b2Te3#jfi<0*aj5g('ia s-d e p oit^^;0^e>^ 

<. ^fcr(D_h(;i|^ttt>tv5ia^^(Da s -d e p 
^ tr)gS{k L^t*v ^*iJ^ h$>^o 

[0 0 6 2] Mft^WJ^jtScom^fflt* S b .T e t 
l^tit^O. 3^z^0. 5;650^L<^ 4^(cfiO. 3 
5^z^0. 4 5;6W^1-V\ $e>^ci OM^%i^Tc^ 
^SD7ic^;$5*P:bort> J;v\ x.{^G e iS b4T 67 

mm(Otj:\^^m'^. l OIlie«<^^^^x.Srfir?io 

1 0 0 6 3 1 ^^^'fbffijlS^W-rt*^ i: 2 - 5 iHlco;^- 

^>ft;{Sii^J^if:(^ 0 . 2ninWJi. J:*9^fag{Ct^l nm 
W_b. ^fclOnmi^T. b < 5 n mJ^T-Cfc 

[0 0 6 4 1 G e S b T e 3 ^^^;^5^^{b!SK#: 

{::mm^ivtz.m:^^h^-^^. S*&?)(cS bzT cs-G e T 
e|i{H2 7c^^^-<-:^t byht>(D (#MBS6 1-8 9 
889. 62-53886. 62-152786 

[0 0 6 5] — ^cO#fF-Ctffi50<t5t-. SbTe^fp 

®H^^tf^Ot>fc^ (^S4#ff:4 6 7 0 3 4 5-^. 4# 
PB¥ 1-1 15685. ^1-251342. ^1-3 
03643. ^4-2858 7#-^<i^^) 

[0 0 6 6] t^oT. :$:^5^jSK*^om^tfe • Mm^ • IB^ 
^tb. *^egoiB®;^}S^*a^^:b^-Cffiffli-tb«tPb 

^^i5«SlB^^cjlbTv^5^^^^^mbyhr ^1^. 

[:^. ^^^•t??u»3^bi-5fcJt>(;i*%BJIs^j«f^^{;ialby^c 
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[0 0 6 7] 

[ 0 0 6 8 J mMm 1 

:^V:^-:^^—h&^±\:i (ZnS) so (S i O2) 20 

10 ;isr2 3 0 nin. '^m<tiS:mm t I.X s h 2T e 1 

nm. m^WHjii brS bii^rl nm. lE^iltbr 
G eiaS b67T 6 23^^ 1 8 nm. (Z n S) go (S i 
O2) 2oiiS: 2 0 nm. A 1 97.5T a 2.6-^^®^ 10 0 
nm. mi[k-^^^hxa>':^^<y^]}>'^m^Xmm\^. 

[0 0 6 9] ZLO^^y^^i tSP3?^(OflP,t^lf-A<o 

^mv\ T"^^>^lH]telS2 7 0 0 r pm. t^-^3?l»93a 
20 S5 Mm/me. H^@6 4mm-CcDl/— f-W^r;— 4 0 
OmW. H^2 7mm-e<DV— if— /^r7— 1 7 OmWT? 

[0 0 7 0] ^y^-^ :^^WmmS i\^—^—i&M7 8 0 
nm. NAO. 5 5) .^>SV^T. 2. 8 m/ s O^^i^^S 

5 (1^2) . ^i=0. 5 b. Pw=13mW. Pe 
= 6. 5mW. Pb = 0. 8mW^ bfcio ll^tDft-^# 

30 ^^7jk'ri;>^y^\^^m-^—^^x^u>y^mM(oi o% 
^mt^^ommmmhiv. iooo[h];^w<-^^ 

ti. ?ai£8 0^. m^8 0%RH<D^^T(-2 0 0 OB^F 

[0 0 7 1] mmm2 

:^-^^—hmm±l^ (ZnS) 80 (SiO^) 20 
/i<^2 3 0 nm. ^S^bffiit^ t bT S b aT e ailSr 1 
nm. IB^Jii: bTG eioS b^iT ezzM^ 1 9 nm. 
(Z n S) 80 (S i O2) 20^4^2 0 nm. A 1 97.5T 
40 a 2.,^^m S: 1 0 0 n m. IW^-v h n y ^ 

V >^m\^xmm b. $ h\^m^mmimmm^ a ^ m 

[0 0 7 2] rco^T^^;:^^?:. If R?i^cDflgWt:*-Aco 
gttcDS^^S 0 Mm@«^ b^c^tx^^i^'^^i^bSe 
S'fflV^. y^^::^-^ [11^1^2 7 0 0 r pm. \f—J^m^^ 
&5 txra/m^. ^^@6 4mm-eoi/— if— /-^r?— 4 0 
OmW. ^^2 7mm-e<^W— if— ^^y— 1 7 OmW-C 

50 [0 0 7 3] ^y'^:^^WmmU (l^-if-JSS7 8 0 
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nm. NAO. 5 5) $rfflV^T. 2. 8 m/ s O^iSfi 

5 (i^2) . i3i=0. 5^b. Pw=13inW. Pe 
-6. 5mW. Pb=0. SmWtl^tlo 

fi. mas or. Mas 0%RH<D^^TlC2 0 0 0^ 

[0 0 7 4] mMm 3 

^y;=?7— (zn) sa (s ioj 

e 10 S b 67 T e 23 
0 nm. (Z n S) 80 (S i O2) 2oS^2 0 nm, A 

[0 0 7 5] rco>ty=^^^^^. tgR?^COBg*ft*— 
:ltt<^S $ ^ 5 0 M b7"c^7=^^ ^ ^ ^fj^i^l::^© 

?r>SV\ T'^>^^lHltelK2 7 0 0 r pm. tr-^3^*93i 
a 5 /I m/HKi. 4mm-C(OV— if— ^^!7— 4 0 

OmW. ^}^2 7mm-ecDU'— 1f— /^!7— 1 7 OmW-e 

[0 0 7 6] 2. 8m/s 0^5Sa-eEFM^ 

^T^^^ofCo iB^^{Ct^ai= 1 . ai=0. 5 (i^ 
2) . i3i=0. 5^L. Pw=13mW. Pe = 6. 
5 mW. P b = 0 . 8 mWt bfCo IIK<Oft-^i|f 14^^ 

V^5 A$?^£W;65#e>n. 1 0 0 OlHl;^-^^-^-f h#t> 

^8 0X:^ 0%RHCOS*Tt-2 0 0 O^^SSca 

[0 0 7 7] mmm4 

:^—:^^—hmm±l^ (ZnS) so (S i O2) 20 
S>^2 3 0nm. m^M t G e jS h e zM^ 
2 0 nm, (Z n S) ^ (S i O2) zoil^ 2 0 nm, 
A 1 sz.eT a 2.,^±m ^S: 1 0 0 n JllXk"^ h n 

[0 0 7 8] rco^x^:;^:^^. tiR?]g<^MWt*— Aco 

gttog^^5 0 //ms«^ \^tL%f^::^^^mitmn 

SrfflV^. 7^^x^.^lHltel^2 7 0 0 r pm. 1^—^^51^*934 
ft5A(m/IlIte. ^^@6 4mm-ec01/— -/^r7— 4 0 
OmW. ¥^^^2 7min-CCDt/— if— y-<T7— 1 7 OmW-r 
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[0 0 7 9] 2. 8m/s CO^^aS-T^EFM^ 

:^:^^A>fa-^ (-^n^y^^ii&^t^i 1 B-rym (om^^ 

fir^jrofco iB«i»#(Cfiai- 1. tti^O. 5 (i^ 
2) , ^i=0. 5i:b. Pw=13inW. Pe-6. 
5mW. Pb = 0. SmWtLtZo ^^Ofl-g-WttS:^ 

^^^^M^mmtm^iv. 1 0 0 0111:4— ^^-y^ h^^^ 

[00 8 0] itK^j 1 

hmm±\^ (ZnS) go (S 102) 20 
^^2 3 0 nm, LT S b 72T essil^^ 2 0 n 

(Z n S) 80 (S i O2) 2o^Sr2 0 nm, A 1 
97.5T a 2.5-6-^^ «r 1 0 0 n m. Ml^^^^ h^:^^ 

20 [0 0 8 1] ::i(0^'f4 

^ ^ 5 0 mg* t L^c^^^ >^ ^ ^m^t^W: 
^m\^\ y^^ ^^m^Wc2 7 0 0 T r>m^ tf-A3^*95^ 
a5jum/lElte> 4mmT?(Dl^— if— ^^17— 4 0 

OmW. ^^2 7mm-ecDW— if— 1 7 0 mWC 

c V— if-5feSr#^iHifip.jiiri-5 r t;i<t »9 mm^m^^ 

[0 0 8 2] 2. 8m/s <D|fta*-eEFM^>'^A|t 
30 (:J^n-/:^^^JS^t^l 1 5-^y#) (DUm^rft^:^ 
fCo |E^^JC(^a,= 1, a,= 0. 5 (i^2) . i3i = 
0. 5^Ls Pw=13mW, Pe = 6. 5 mW. Pb 
-0. 8mWi:Lfco JI^<^fa-§-#ttSr^i-v^ty f^ft 
g-^^ P 5/ ^ WO 1 0 %7t^^ V ^ 5 A*? ^^^a 
1 0 0 0lll;^w^-^>r h^t»:iO#ttmt 

%RH<Dm*TI-5 0 0^raS5cmb:^cm(-(i^Mt:b. m 

[0 0 8 3] itt^M 2 

40 ^y:^-5}^';^^-^s^^Jl^;^ (znS) so (s i O2) 20 

ji^2 3 0nm. fS^ji t LT G e 21 S beiT e is^Sr 
2 0 nm. (Z n S) so (S i O2) 2oSSr2 0 nm. 
A U7.5Ta2.6^^ii^ 1 0 0 nm. JlB^fe-^^-^bn 

>^::^y<^y^v>^m\^xmmi^. ^i>\^^^mmimm 

[0 0 8 4] riO^T'^^^i^Sr. ^»n?^(DfiP.*nf^-AcD 
:i:tt<7)S$S:5 0 Mm^*^ l^tz.^'f ^ ^ ^mit^mW 
^m^\ y'^:^^m^Wi2 7 0 0 T pra^ tr-i.a?ll9 5S 
*5>Lim/(H]te. 4mm-ecOU— if— x^'!7— 4 0 

50 OmW. ^^2 7ininT?(^W— if— /-^I?- 1 7 0 m WC 
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[0 0 8 5] 2. 8m/s ©HJggE-eEFM^^/^^^t 
(rJ'Hiyj^JSJK^Iil 1 CDf5®^=fT^<Co 
|B®k^(;itlai= ix ai=0. 5 (i^2) , 
0. 5tU Pw=13mW. Pe = 6. 5 mW, Pb 
= 0. SmWtLfco ll^©W-^i|ti4Sr*-rv?->i?{i* 

[0 0 8 6] * 
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